The action of two types of ascorbate-related reductones on nucleic acids was investigated by comparison with that of ascorbic acid (AsA). Amino reductone (ScA) and thiol reductone (MHC) caused strand scissions in nucleic acids. This was confirmed by the fact that reductones lowered the viscosity of DNA solution and shifted the peaks of DNA and RNA to the low molecular side in centrifugal profile . Cue2+ strengthened their action as in the case of enediol reductones . The breaking activity of thiol reductone is relatively weak compared with those of amino and enediol reductones, The preferential degradation of apurinic acid was caused with amino and thiol reductones, suggesting that pyrimidine clusters in nucleic acids were susceptible to breakage .
Previous papers by our group reported that antitumoric reductones (AsA , DAsA, MDT, EA and TR) depolymerized nucleic acids (1) (2) (3) (4) (5) (6) , and AsA altered the priming activity of DNA for DNA polymerase (7) . Furthermore, it has been deduced that the enediol group of them is the functional group responsible for de polymerization. These substances are classified into the group enediol reductone. Besides enediol reductones, structually related amino and thiol reductones are contained in foods. These reductones are concerned with the change of color , flavor, and taste during processing, storage and cooking. In spite of their importance in food science and biochemistry, very little has been known about the physiological action of amino and thiol reductones (6, 8) .
In this paper, we examined the action of amino and thiol reductones on nucleic acids from the points of intensity and base specificity, and their action is discussed in comparison with that of AsA, a typical enediol reductone.
Abbreviations: AsA, ascorbic acid; ScA, scorbamic acid; MHC , 3-mercapto-4-hydroxycoumarin monohydrate;
MDT, 5-methyl-3,4-dihydroxytetrone; EA, erythorbic acid; TR , triose reductone; Apu, apurinic acid; Apy, apyrimidinic acid; SSC , standard saline citrate (0.15M sodium chloride +0.015M sodium citrate). 
RESULTS

AND DISCUSSION
As shown in Fig. 1 , MHC induced no significant change in the viscosity of the solution, whereas ScA caused no viscosity change for 40min after incubation, but then showed a decrease with time. When cupric ion coexisted with reductones, the viscosity was lowered at the beginning of the incubation. The lowering ability of ScA was in particular close to that of AsA. The change of DNA molecules incubated with reductones was examined by ultracentrifugal analysis. Figure 2 shows the sedimentation profiles of DNA pre treated with reductones. ScA caused remarkable breakages of single strand (alkaline) and double strand (neutral) in DNA to the same extent as AsA. In MHC, the single strand-breaks were clearly introduced, and the slight double strand-breaks were observable.
The cleavages with ScA and MHC were caused at an early stage after the incubation as shown in Fig. 3 viscosity lowering. Thus, it was considered that the degradation reaction proceeded immediately after the incubation and the reaction was promoted by a small amount of Cu2+. Furthermore, less concentration of ScA produced mainly single strand-scissions (Fig. 4) . Under the same condition, MHC induced no practical change in nucleic acid. depend on the condition of the single strand-break production, such as concentration of reductones, incubation time, and the presence of Cu2+. A similar tendency was observed with RNA. It is clear from Fig. 5 that ScA caused the diminution of 28S and 18S fractions, but little degradation of these fractions was observed with MHC in the absence of Cu2+. The intensity of ScA activity was close to that of AsA. Whether the difference in activity among reductones is caused by the differences in redox-potential, steric effect, optimum condition for the attack on nucleic acid or the others is an important problem to be elucidated. The nucleic acid breaking ability seems to be a common property to reductones, though the strength of their ability is different. This may be supported by the previous data (7) on inability of AsA-3-P in the degradation of nucleic acids. The fraction of 4 S might be affected by reductiones, but this was obscure because degradation products sedimented near the fraction.
In a previous paper (7), it was suggested that AsA attacked pyrimidine clusters preferentially. Other types of reductone, ScA and MHC, showed a similar tendency as shown in Fig. 6 . Their differences between Apy and Apu were not so obvious as that of adrenalin. YAMAFUJI (13) has demonstrated that scissions properly introduced in chromo somal DNA might be one of the initial processes for cellular differentiation and anormalization, including mutagenesis, carcinogenesis and carcinostasis. The anti tumoric action of reductones seemed to be ascribed to their nucleic acid breaking ability. The mutagenesity of AsA reported by STICH et al. (14) and that of TR recently confirmed by us (15) seem to support the above hypothesis. The mutagenesity of other reductones has not yet been demonstrated, but the sensitive test of Ames may be able to detect it.
